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The present invention relales to display systems and
techniques, and more particulurly to a cathede ray tube
display system for providing an indication of the positicn
and speed of an associated light traniducer.

In certain applicatiohs such as mage processing or
graphic display systzms, it is frequently desirable to al-
low an operator to draw or write or the face of 2 cathode
ray tube utilizing an associafed light trapsducer. Such
operations are uniquely desirable in design, for example,
where it is desired to either desiga or modify an exist-
ing design vsing a cathode ray tube where the subject be-
ing drawn or modified is available for immediate vics-
ing. Tn addition to the basic problem of providing a sys-
tem for tracking which will position and cause the CRT
beant to follow the direction specified by the light trans-
ducer, an additional problem is introduced since the speed
of the transducer will vary from operator (o operator.
As herein-employed: -the term light transduccr inciuvdes
light pens, light pencils, Heht guns, ete.. the diticrence
teing limited to ihe physical packaging configuration. It
is therefore devirable to have a light pen tracking system
which will allow an operator to draw on a cathode ray
tube and will automatically compensate for any variations
in velocity of the light pen movement within a specified
range. .

in accordance with the present invertion, there is pro-
vided a licht pen tracking or line following system wljich
provides an indication of pen speed as well as divection.
In the present system, a special track character or marker
symbol which may comprise an open rectangle with a dot
in the center or a senas of dots with a dot in the center por-
tion thercof is employed, The size of the track character
corresponds essentially to the circutar field of view of tl_lc
light pen. If the fleld of view of the pen is s!ighsly dis-
placed from the center of a tracking pattern, portions Of
the tracking character or irarker puttern will be “scen
by the pen, the remainder viil not. The particular por-
tion of the marker character detected by the light pen
dictates which dirsction to move the tracking pattera so
as to follow the pen, assuming portions of the marker
symba! remain within the ficld of view of the pen. In the
present system, information identifying the horizontal ar?d
vertical coordinale positions of the light pen arc stored in
digital form in pen positica registers or countars. When
the pen is moved, a certain displacement of the n.mrkel;
symbol will tuke place with respect to the ﬁc}d of view of
the lisht pen depending on the pen velocity. This .dxs-
placenient is identified by ountput sicnals from tha l{gl;t
pen as the marker symbol is coatinuowsly rct'mced: W{)cn
a laree displacement is detected, ihe tracking circuitry
can update or move the marker symbol by a hr‘gc incre-
mert using the digital wechnique of stc_'pping a high orflcr
position or positions of the pen position registers during
the time the pea is traveling at high velocity, When t)}e

sn is traveling at low velocity, the tracking pottern witl
te updated in small increnents by stepping the low. order
positions of the light pen registers. Thus, depending on
the velocity of the light pen, either the lovw or high order
of the position register will be stepped. By this means,
the light pen is enabled to track at high or low speed
without sacrificing precision, using a single logic imple-
mentation. The system in addition to providing an indica-
tion of light pen velocity, affords a substantial saving of
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display time in the tracking operation compared with
known systemss of the prior art,

Accardingly, a primary object of the present invention
is ta provida an improved light pen tracking system.

Another object of the present invention is to provide
a high precision lipht pen tracking system wtilizing digital
techniques to gencrate the appropriate deflection signals
for the assotiated cathade ray tube,

Another object of the present invention is to provide
an improved light pen tracking system for providing an
indication of pen position, direction and velocity.

A further object of the preseat invention is to provide
an improved display system which provides coarse and
fine posttioning of a special charaster on 2 CRT in ac-
cordance with the velocity of the light transducer.

The foregoing and other obiccts, features and advan-
tages of the invention will be apparent from the following
more particular description of a preferred embodiment
of the invention, as illustraled in the sccompanying
drawings. :

Ia the drawings:

FIGURE 1 iliustrates in block form the overall light
pen tracking sy<tem of the present invention.

FIGURE 2 illustrates in block logical fornt details of
the comparator contro! circuit and pen position registers
shown in block ferm in FIG. 1.

FIGURE 3 indicates in block logical form details of
the stroke encoder shown in block formt in FIGURE 1.

FIGURE 4 illustrates the dizital coordinate addresses
of the various portions of the marker pattern.

FIGURE 5 illustrates a timing charl for operation of
the system shown in FIGURE 1, ‘

FIGURE 6 illustrates the relationship between the
marker pattern and the ficld of view of the pen with re-
speet 1o various pen movements.

Before referring specifically to the drawings, a Grief
reference will be made to certain problems upique to an

image processing system and to the solution of which the

present invention is directed, Where a light sensitive trans~
ducer is used in conjunction with a C2T display system
for the purpose of allowing an operator to draw on the
cathode ray tube, and where a simple single element
light sensitive device is used in the transducer for the put-
pose of derecting the CRT beamn, a complex character
pattern is usually vequired in order to provide sufficient
information to a sct of countrol circuitry to position the
CRT beam under the lizht pen in such a manner as to
1ollow the pen mwotion. The technique of f{ollowing the
motion of a light pen on a cathode ray tube is what is
referred to as light pen tracking. Depending on the opera-
tor utilizing the light pen or the nature of the pattern be-
ing drawn, 'he displaceient of the light pen will vary
in any given interval AT between position updatings. By
meai
are detected, the tracking circuitry can step the tracking
pattere by large incremeats while converscly when the
pen is trave.ing at low velocity, the tracking pattern is
vpdated by ipacing the tracking pattern in small incre-
ments. At medium velocity, alternatz groups of small and
Iarge steps occur. In one known system of the prior art,
a substantial amount of time was required to continuously
update the light pen, which time was not available for
the actual display functions. This prior art system utilized
approximately 40% of the available display time for
the light pen tracsing function. The present invention by
contparison utilizes only aporoximately 55z of the over-
all display time to provide the tight pen function, while
simultaneously providing a high or low velocity high pre-
cision teacking system.

Referring now to the drawines and initially to FIG-
URE 6, two conligurations of the marker symbol are
shown with respect to the fielu of view of the light pen,
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one marker symbol (FIG. 6a) comprising a series of five
dots emenazing frem a centrally Jocated dot, the second
symbol (FIG. 65} comprising an open rectangular pattern
with a dot at the center portion thercof. The field of
view of the assoziated light transducer is identificd by the
circumseribed circle. For purposes of illustration, the
present invention will be described with respect to the
dot configuration of FIG. 6a, although it will be under-
stood by those skilled in the art that various other forms
of spatially criented indicia could be readily substituted
in the present inveation. While the specific details of
generating the speciel charucter are not coansidered es-
sential to ar understanding of the present inv:ation, in
practice the spezial character is generated by cuathede ray
tube character generator means wherein the character s
generated ina predetermined sequen:e or one siroke at
a time. One suitable CRT characier generator for gen-
crating the specint character is shown and described in
copending appliczticn Ser. No, 90,678 now Pat. No.
3,248,725 entitlad. “Display System and Associated Meth-
od,” filed by Paul R. Low et al, Feb. 21, 1961 and as-
signed ‘o the assignee of the instant invention. The light
pen effectively senses for the relative position of the char-
acter with respect 19 its ficld of view such that if the pen
is not wholly canterzd over the character, the logic will
ke informed and take corrective acticn to place the char-
acter completely within the optical field of the light pen.
As each of these light spots is generated er retraced,
there is a blue fiach visible to the light pen followed hy
a relatively yellow decay, the blue flach causing the trans-
ducer to emit i pulse as each segment of the marker
svmbol is retraced. Thus the light pen is enabled to “see”
a pscudo-portion of the special character at any riven in-
stant in time. The logic of the instont invention is based
on the fact that esch segment of the special churacter
has a specific time slot assigned te it which may be
Jogically ANDed to a time pulse generated during the
intensification or re-intensification of that scgment. De-
peading on the direction of pen metion, one or more of
the marker symbol caomporent portions will be outside
the fizld of vicw cf the licht pen and its detection initiates
the tracking logic to move the character within the ficld
of view of the pen. thereby simultancousty drawing a line
on the scrcen of the CRT. As more fully described here-
inafter, the coarse or fine cerrection is determined by
whether the center dot of tha marker symbol is within or
without the field cf view of the transducer.

Referring mow io FIGURE 1, there is illustrated in
block logical form a pen tracking system in dccordance
with the present invention. A time pulse distributor 21
under control of oscillator 20 applics sequential timing
pulses via hee 22 to a comparater conirol circuit shown
as block 23, which receives as its second inpat the output
from licht pen 25 which is amplified by light pen ampli-
fier 27 and applicd through line 29. Escentially, light pen
23 comprises a light transducer which is actuated by gen-
eration or re-cencration of a spot on cathode ray tube
26 within its ficld of view and transmits a signal indica-
tive of this spot to an cutput device, which, in tha in-
stant invention, comprises lght pen amplifier 27, Light
transducers in the form of light pens, pencils, zuans, ete.,
wre well known in the art, one example in the form of a
Hight gun teing shown in U.S. Patent No. 2,915,643 to
R. G. Mork, issued Dee. 1, 1956 and entitled “Light Gun
Assembly.” The operation of the ligt! pun in the above
referenced patent is identical to the lgat pen employed
in the present invention, the only differcnce being in the
specific nhysical confizuration or packare of the trans-
ducer. L response to the light pen inpuy, as the marker
symbol is scanned or recerernted, a signal Jesignating the
direction of light pen movemcent will be appiind to the X
position register 31 through tnes 28, 30 and the Y posi-
tion register 33 tarough lines 32, 33, Lines 28 and 34 are
count up contro; lines, Hies 36 aad 32 arc counl down
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control lines, Registers 31 and 33 are count up or count
dowa counters which will effectively add or subtract a
count in accordance with the pattera of the marker sym-
bol detected by the light pen. Such counters arc con-
sidered conventionnl and well develeped in the art so that
the details have been omitted frem the drawings in the
interest of clarity. The details of the comparator control
circuit and the manner in which signals indicative of the
movement of the light pen are identified and acted upon
are shown and described in further detail with respect to
FIGURE 2. Effectively, the X and Y position counters or
registers contain the digital questities that ultimately con-
trol the position of the CRT electron beam. Thercfore, by
altering the X and Y quantities i accordance with the
movement of the fight pen. the X and Y position registers
are stepped up or down according to the movement of the
light pen.

The outputs from the X and Y position registers 31
and 33 arc applied to digital to analog decoders 35 and 37
respectivaly, wherein the diaital signals are converted to
corresponding anuleg signals and applied through lines
39 and 41 to the main positioning yoke 45. Digitel to
analog decoders 35 and 37 are preferably of the type
shown and descrited in copending arplication Ser. No.
276,569 now Patent No. 3,290,671 “Byte Decoder” filed
by Wiliiam R. Lamourcux, Apr. 29, 1963 and assigned
to the assignee of the instant inventon. The output from
time pulse distributor 21 is zlso applied via line 44 to
stroke cncoder 46. Stroke encoder 48, in combination
with the timing pulze generator. generates the control

o signals for the five componer: dais of the marking sym-
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bol into the address form shawn in FIGURE -4. Datails

of the encoder are more fully shown and described with
reference to FIG. 3. The strcke encoder generates a
sarics of signals for cach of the marker symbol segments
which are applied via lines 43A., 488, 48C to the X char-
acter decoder 47 and vin lines 304, S0B and 3¢C to the Y
character decoder 49, The X and Y character decoders
47 and 49 arc conveational tiree Biv digital to analog
converters whizh essentially generate the appropriate X
and Y character Jeflection signals to cause the compo-
nent segments of the track characize to be continuously
regenerated in a predetermined sequence and applied to
thz character positioning yeke 31, Alternately, the sig-
nals could be provided from a read only memory unit of
the aforenoted copeunding appli-ation Ser. No. 90,678
now Pat. No. 3,248,725, The CRT disptay system utilized
in the preferred embodiment of the present invention
ntilizes two magnetic deflection yokes. a main positioning
voke 45 and n character positioning voke 81, the main
positioning yoke designating the area on the CRT where
the marker symbol is to Le disolased and the character
deflection yoke generating the dot or stroke pattern of
the marker symbol. The blank and unblank control cir-
cuitry utilized in the instant invertion is assumed te be of
conventional nature and has a:cordingly been omitted
from the drawirgs in the interest of clurity.

Referring now to FIGURE 2, there is illustrated in
detail the logical configuration cf the comparator coa-
trol circuit and associated X and Y position counters
cshown in block form in FIGURE 1. The output from
light pen amplifier 27 is appiled through line 19 to the
first stace of a five stage shift register 35 which is
shifted in sequence by shift line 53. The specific shifting
sequence is shown and fully descriced with reference to
the timing diagram of FIGURE 5.

Referring vriefly to FIG. 64, the right and kft most
dots in the track character are defired as -FX and —X
respectively, the upper end lower vertical dots as +Y and
=Y respectively, and the center det is indicated as CD.
The specific generation sequence employed in the present
inveniion is 4-X ard —X, -+Y and — followed v e
center dot, the five signals bewr r entered into shift register
55 and shifted by timing pulse TPi-TPS in that specific
sequence.
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Referring brielly to FIGURES 6¢, d, e and £, the two
potentia! increments of movement of the light pen with
respect to the special track character, i.e., borizontal and
verlical, are shcwn relative o the X and Y direction.
In FIG. 6¢, the light pen has moved to the right but the
center dot of the tracking character is still within the field
of view of the pen. In FIG. 64, it is seen that only the
right most segment of the mark:r symbol (-+-X) is within
the ficld of view of the light pen and the center dot is
without. FIGURES 6e uznd 6f illustrate corresponding
movements in the vertical direction. In the first instance
(FIG. 6¢), so long as one dot and the center dot lie within
the field of view of the light pen, this indicates that the
pen was moved at relatively low velocity and only the
low otder position of the X deflection register will be
stepped. In the second situation (FIG. 6d) where the
center det lies outside the field of view of the pen, it is
necessary to correct a larger increment and accordingly to
step a high order position of the X dcflection register and
thus bring the tracking character within the field of view
of the light pen. Under two situaions, no further action
will be wken. If all the dots zre within the ficld of view
of the light pen, obviously no movement has taken place
and no corrective action is required; if none of the dots
arc within the field of “iew of the pen. the velocity of the
pen movement will be assumed outside the range of the
present systém and no action will be taken. Whilz only
corrections in a single direction are shown in FIG. 6 in
the interest of clarity, it is obvious that substantially
simultaneous corrections in two directions may be made.

Returning now to FIGURE 2, it is seen that the binary
one outputs of the 4-X and —~X stages 56 and 37 of the
shift register are applied through lines 28-and 30 to an
Eaclusive OR circuit 63, while the binary one output
from stages 58 and 39 are applied through lines 34 and
32 to Exciusive QR circuit 65, The center dot staze 60
has & binary one and zero output on lines 70 and 71
respectively., Considering the operation of the Y scction
which is identical to the X section, an output will be
provided from Exclusive OR circuit 65 only if cither
the +Y or —Y lies without ithe ficld of view of the
light pen; no output will be nrovided from the exclusive
OR circuit 65 if both Y signals are cither fuily within
or fully without the field of view of the light per. Assum-
ing that the +Y or —Y segment is within the ficld of
view of the light pen, an output will be provided on line
73 to a logical AND circuit 73. The succecding titing
pulse TP-6 is appliad through line 77 to sample AND
circuit 75 which, if conditioned by the oulput from ex-
clusive OR circuit 65, will provide an output on line 79
to sample logical AND circuits &1 andl 83 respectively.
£ the center Jdot was within the field of view of the light
=en, a signal indicative of this i= provided on output line
79 to condition logical AND «ircait 83; conversely, if
the center dot was not within the field of view of the light
pea. an output is provided on line 71 to condition logical
AND circuit $1. Thus depending on the relative position
of the center dot with respect to the field of view of the
light pen, either a 'ow order position or a higher order
position of th: X position register will bz steppad. As-
suming that the center dot wits within the field of view
of the light pen, logical AND circuit 82 is conditioned
and the sampling vignal on line 79 will provide an output
to step the low order stage of the position registes. As-
suming that the center dot is not within the feld of
view of the light pen, then logical AND circuit 81 is
conditioned and the sampling signal on lice 79 will pro-
vide an outpt on line 87 to step the fourth o 2% stage of
the Y position register, The final determination of whether
to step the couater up or down depends or which of the
signals were without the field of view of the licht pen.
If the 4-Y signal was detected, this indicates 1hat the pen
was moved .n an upward direction and accordingly, line
34 will cause the comter to step up. Correipondingly, if
the —Y scgment was within the field of vizw of the light
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pen, line 32 will be actuated to indicate that the character
must be siepped down to correspord to the movement
of the pen. Such counters and techniques for controiling
the stepping up or down of any stage step-up step-down
counter are considered well known in the art and ac-
cordingly, has bteen illustrated in black form in the interest
of clarity. An identical logica} configuration is employed
to control the bi-dirccrional bi-leve! stepping of the X
Position Register 31. At the end of cach operation or
prior to start a reset pulse is applicd to line 91 to clear
shifting register S5,

Referring now to FIGURE 3, there is illustrated the
relative positioning and addressing scheme vsed to identify
the component segments making up the tracking character.
The character will be positioned at a particular location
on the CRT screen by the main positioning voke 45, the
origin for the tracking character being arbitrarily defined
as the lower left hund corner indicated as X and Y ad-
dresses of 000.000. The X component moves to the rizht
as defined as positive, and vice-versa, while movements
of the Y segments in the upward dircction ure also labeled:
positive and vice-versa. “Vith raspect to the origin, the
center dot is identified by X and Y addresses of 011,011,

The —X segment is identified by X and Y addresses
of 000,011, the <X segment is identified by addresses
111,011, The Y segment is identified by X and Y ad-
dresses of 011,111 and the —Y segment is identified by
addreszes of 011.090 respectively. As previcusly described
with rzspect to FIGURE 2, in the preferred embodiment
herein described, the <X and X, the -+Y and —Y and
the center dot are continuously reintensified ard detected
in that particuiar sequence, althiouch it will be appreciated
that the particular scquence herein employed is purely
a matter of design choice, the cnly requirement in the
tracking operation herein described being that the marker
symbol segments ke continvously reintensificd in some
specified sequenca wherelby each of the sezments has a
specific time slut aszociaica therewith,

It should be noted that, in the preferred embodiment,
the position coardinates contained in positinn registers 31
and 33 refer to the center eleraent of ike marker symbol,
whose relative coordinates are shown to be 11,011, This
offset of the origin of the r.arker symbol fram the indi-
cated positioned coordinates in order to bring the center
dot scgmeant C.D. into correspondence with the indicated
pasitional coordinates is acomplished in the preferred
embodiment by applyicg a negative current Dias to the
inputs of character yoke S1.

Referring now to FIGURE 4, there is illustrated in
logical block form the stroke ¢ncoder shown as block
46 in FIGURE 1. The husiv function of the stroke cncoder
is to continuously regencrate signals represeatative of the
X and Y addresses of exch scement of the marker symbol
in the herctofore prescrived sequence, the specific X
and Y addresses for cnchi of the segments being shown
in FIGURE 3. Essai tially, the stroke encoder comprises
a six position tima pulsz Jdistributor in which five of the
timing pulses are wsed to encode three Uit binarvy ad-
dresses signals indicative of the five scuments of the
marker symbol, while the sixth tiraing yuls2 is used to
step the position registers. The time p.se distributor
comprises a six stagze timing risg which s closed upon
itself Ly the reszt line. As is well knowa in the art, a
timing ring is a Jdevice which will gznerate iiming pulses
in a2 specific predetermined sequence, in the illustruted
embodiment, sequencing from stases 1-8. Since the in-
puts 10 the claractsr decoding cuacuits will ke the +X,
—X, +Y, =Y and center dot segments ia that order,
lines 108, 110, 112 and 134 and 116 are respectively
associated with the indicated segments. The outpur from
the stroke encods s provided on lines 48A, 488 and
48C, 50A, 508 a.. .. > as breadiy indicated in FIGURE
1, from six assoviated logical OR circuits 101111, As
an example, reverring to FIGURE 3, the X and Y ad-
dresses for the +-X segment wre 111,011, Referring to
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FIGURE 4, line 103 representative of the 4-X scgment
is conn:::cd 1o logica]l OR circuits 101, 103 and 187, 111
to generate the preseribed X and Y address signals. The
center dot as a second example has an X and Y address
cf 011.011. Line 116 representative of the center segmenmt
is conaccied to legical CR circuits 163, 105 and 199,
111 to provide the aforenoted address signals. In like
manner. each of the remaining 1hree segnent lines 110,
112 and 114 are coanected to provide signals correspond-
ing to the addresses indicuted for the respective scaments
in FYGURE 3. The sixh output from the tining ring,
identitied as line 77, comprises the TP6 timing pulse used
to stzp the respective X or Y register in the manner
indicited and herctofore described with respect to TIG-
CURE 2. While a six position timing riog is shown in
FIGURYT 4, it is obvious that the number of stoyges will
be direcily related to the specific configuration of the
marker symbol and th: number of segments required
to define the symbol so that a greater or lesser number
of stages could readily be provided. The outputs from
respeciive logicat GR circuit 161, 103 and 1035 on lines
48A, 488 and 48C are applied to the X character decoder
as showr. in FIGURE 1 while, the outputs from logical
CR cire m 107, 109 and 111 on lines 30, 50B and 56C
are appiled to thke Y charucter Jdeceder shown in FIG-
URE 1, the respective X and Y character decoders pro-
viding a single analog signal corresponding to the binary
digitai signal applied thereto to the character yoke which
uitimately positions the CRT team to gererate and re-
gererate the segments comyprising the marker symbol.

Referring now to FIGURE 5, there is illustraced a
tim.ng di: eram to clari{y the sequence of operaticn of
certain of the elements lerctofore described, Lines 1-5
in the timing dicgram fllastrate the signuds used to generate
the ider.tified componenrts of the marker symbol employed
in the preferred embodiment of the invention. These sig-
nals tzrivinate with their associated timing pulses TP1-
TPS but are initinted before the timing pulses to provide
time for the character defection yoke 81 to scttle down.
The TP6 timing pulse shown on line 6 of the timing dia-
gram is that stepping pulse which controls the positioning
of the Xand Y poaitim registers as shown and described
relative to FIGURE 2. The reset comparator pu'se on
line 7 corresponds to the reset line 91 illustrated in FIG-
URE 2. The timing pulses TPI-TPS are those generated
by the initial five stages of timing ring 21 as iHustreted
in FIGURE 4. Tining pules 1-5 are generated by the
timing ring in FIGURE 4 ard are utilized in the preferred
embodiment of the invention to unblank the CRT beam
at each of the secgment positions of the marker symbol.
The TPI and 2 corresponid to the 4-X and —--X, TP3 and
4 tott: LY and — Y- and TP3 to the center dot CD.

While a preferced emboidiment of the instant invention
has Leen shown and described, it is obvious to one skilled
in the art that various madifications and permutations
of the navel concept herein described mway be provided.
Vor exzmple, the technique with certain modifications
could be extended to iine following on a &RT as con-
trasted ty the transducer following rechniqua taught in
the instant invention. Any type of open or closed indicia
pattern conld be suitably substituted for that shown and
described in the Pll,fc.l'l“.d embodinient, The ultimate
detection capabilitics of marker symbol technique de-
scribed in 2 prefered embodiment could be extended
By having oaz dot segiment assectated with each position
of the X ond Y positioa registers.

While the inventicn has been particularly shown apd
described with reference to a preferred embodiment therc-
of, it wiil be understood by those skilled in the art that
vacious changes in form and details may be madie therein
without deparling from t":e spirit and scope of the inven-
tion,

What is <laimed is:

L. A disnlav deviee including a

licht source.
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means associated with said light source for generating
a tracking symbol comprising a plurality of spatially
oricnted indicia on said dlsphy device,

each of said indicia clements in said symbol being
gencrated in a predetermined timing scquence,

an optical transducer,

said transducer having a ficld of visw adapted to en-
compass all of said indicia elements and generate
response signals for detected indicia permutations,

means for analyzing the timing responses of said de-
tected indicia permutations to provide an indication
of the relative spavial reluti omhlp of indicis detected
by said transducer,

and control logic ~usponsive to the analysis of said
detected indicia nermutatics for generating beam
deflection signals to modify the relative position of
said indicia andg said teansducer to reposition said
indicia in the fictd of view of said transducer.

2. A device of the character claimed in claim 1 wherein

“said means for madifying said beam deflection means

comprises control means connected between said trans-
ducer and said beam deflecticn means and wherein said
detected indicin permutations vary in accordance with
the motion of said light transducer.

3. A device of the ch"m cter claimed in claim 1 wherein
said control logic means is responsive to the direction
and velocity of said light transducer,

4. Apparatus of the character claimed in ¢laim 1 where-
in said coatrol logic mezaas includes a counter for cach
axis of said display, sald counters being connected to
said beam deflection means.

5. Apparatus of the typa claimed in ¢laim 4 wherein
said counters may be selectively incremented or decre-
mented at low or high order portions thercof in sccord-
ance with the direction and velocity of said transducer,

6. An electro-oplical system for gencrating a coordi-
nate display under external control cotaprising in cembi-
nation,

a cathode ray tube having betm generation means, beamn

deflection means and a screen,

means for displaying a marker symbol on the screen

of said cathode ray tube,

said marker symbol comprising a plurality of indicia

oricnted in a predetermine:d coordinate display spatial
relationship and generated in a predetermined time
sequence,

a light transducer,

said transducer having a field of view adapted to detect

said spatial'y oriented indicia permutations in accord-
ance with the direction of motion of said transducer,
and contrel means responsive to the permutation and
time sequenca of marker indicia detected by said
light transducer for generating correction signals to
modify said beam deflection means to cnable said
’3“’11\1 te follow the motion ef said transducer.,

A device of the character ¢laimed in clanm € wherein
s:ud control nicans comprises a logical confguration
adaptzd to automatically generate appropriate correcticn
signals in t2sponse to selective permutations of seid mark-
er indicia.

8. A device of the character defined in claim 6 wherein
said control means is 'u,\ptgd ta generute coarse or fine
deflection increments in accocdance mlh the velocity of
said light transducer.

References Cited
UNITED STATES PATENTS

2,553,245  5/1951 FEspenshied oo 340---324.1
3,037,192 5/1962 Everett cocccco-nn 340---324.1
3,089,918 5/1963  Greham coooocmaoanos 178—19
3,229,100 1/1966 Greaniss ... ———— 315.-10

NEIL C. READ, Primary Examiner.

75 A. J. KASPER. Assistant Exanziaer,
Approved For Release 2007/09/21 : CIA-RDP81-00120R000100020034-8

PR

e

e i v T iy (oA T A T T YT

e R

L mn e P S 9

oy

e Ve =



